The adenosine 5'-monophosphate (AMP) monohydrate (>97%, Sigma-Aldrich), uranyl nitrate (99%, Merck), tetrabutylammonium hydroxide (TBA-OH) 30-hydrate (>99%, Sigma-Aldrich) and dimethylsulfoxide (DMSO, 
Fig. S1
The 1 H NMR spectrum of Sample 2 as recorded in the eNMR cell. The magnetic field homogeneity in the sample is clearly somewhat worse than customary in conventional high resolution NMR probes, which is caused by the presence of electrodes in the sample cell 1 . The inset shows the magnified spectral region containing the heteroaromatic AMP peaks for Complex 3:3 and free ligands. The full assignment of the other AMP peaks is provided elsewhere 2 .
In the eNMR experiments, a double stimulated echo pulse sequence with bipolar electrophoretic voltages 4 was used. The electrophoretic displacement period Δ was set to 200 ms, the gradient pulse duration δ was 1 ms and g was 0.13 T/m. The voltage was stepped from 0 V in 10 equal steps up to 200 V. The phase shifts obtained as the function of applied elecrophoretic voltage are shown in Fig. S2 for an eNMR experiment in Sample 2. The 5 mm eNMR cell used and the generation and control of electrophoretic voltages has been described elsewhere.
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The distance between the palladium electrodes was approximately 35 mm (distance calibrated 1 by eNMR experiments in a aqueous solution (with D 2 O) of 10 mM tetramethylammonium bromide). All sample volumes for eNMR measurements were 500 µl and to each sample was added 1 µl of DMSO, which was used as the The results presented in Table S1 show that the TBA + cation does not significantly bind to free AMP, as the effective charge of TBA + in Samples 4 and 5 is roughly the same as that in Sample 3. The concentration of Complex 3:3 in Samples 1 and 2 (see Table 1 ) were determined by measuring the integral intensities of free AMP and Complex 3:3 lines in 1 H spectra recorded with a relaxation delay of 10 seconds. 
Effective charge in fast exchange
We analyze the situation where an ion is distributed between two pools, one (pool identified as "free") that contains free ions in solution and the other ("bound") that is for ions that bind to other, larger objects (particle, complex, macromolecule). We assume that there exists fast exchange between these two pools -in other words, NMR experiments measure average molecular properties. Molecules in either pool are characterized by their own respective experimental parameters. Hence, we have distinct self-diffusion coefficients D free and D bound and distinct electrophoretic mobilities µ free and µ bound . We also assume that the solution is dilute which means that binding of the ions does not change the properties of the ions in the free pool.
Because of fast exchange both diffusion and electrophoretic NMR experiments measure population averages of the parameters
av free bound p p
where p is the fraction of ions bound. Hence, the measured effective charge defined as Table S2 . The conclusions are not altered. 
